ATP-sensitive potassium channels and endogenous adenosine are involved in spinal antinociception produced by locus coeruleus stimulation.
It has been known that locus coeruleus (LC) stimulation suppresses nociceptive discharges of the thalamic parafascicular (PF) neurons through the spinally descending adrenergic terminals which inhibit the transmission of nociceptive signals in the spinal dorsal horn. This experimental model was used in the present study to analyze the detailed processes that happened in the dorsal horn following norepinephrine release by preemptive intrathecal (i.t.) administration of related drugs in lightly urethane-anesthetized rats. The results showed that: (1) LC stimulation significantly inhibited the noxiously-evoked discharges of PF neurons; (2) the LC stimulation-produced antinociception in PF neurons could be blocked either by i.t. glibenclamide, an ATP-sensitive potassium (K(+)(ATP)) channel blocker, or by i.t. aminophylline, an adenosine receptor antagonist; (3) nociceptive discharges of PF neurons were also suppressed both by i.t. 5 -N-ethylcarboxamido-adenosine (NECA, an adenosine receptor agonist) and by i.t. nicorandil (a K(+)(ATP) channel opener); and (4) i.t. aminophylline blocked the suppression of PF nociceptive discharges induced by i.t. nicorandil, while i.t. glibenclamide showed no effect on the suppression of nociceptive discharges induced by i.t. NECA. These results suggest that: (1) K(+)(ATP) channels and endogenous adenosine may be involved in the mediation of spinal antinociception induced by descending adrenergic fibers originating from the LC; and (2) the opening of K(+)(ATP) channels precedes the release of adenosine in the cascade of mediation.